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6. Abstract 

An investigation has been made in the Langley 16-foot transonic tunnel of a series of 
blunted cones equipped with simulated retrothrust nozzles. Three retrorocket eo 
tions (4, 8, and 12 jets) which would be possible planetary entry candidates were 
an angle of attack of 0' at Mach numbers of 0.30, 0.40, and 0.50. The results s h  
siderable interaction between retrothrust exhaust and aerodynamic drag. It woii 
advantageous to jettison the front cone face when ablation requirements had been fu'eslfiled. 
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The tests were made in the angley 16 -foot transonic tunnel 
flow, single-return, atmospheric tunnel with a slotted octagonal throat. 
is air with provision for cooling. A more detailed description of t 
in reference 7. 

Model and Support System 

s of the model showing some of the model details a re  s 
ne configurations had 4, 8, o r  1 2  nozzles. These nozzle 
e orifice locations in the face cones) are shown 
ea to  maximum model cross-sectional area was 

The nozzle face pl nozzle contour details a r e  s own in figure 2(b). 

shown in figure 2(c). 
orifice locations are also shown in  the figure, The balance was a single-eo 
force) balance which was designed to permit high-pressure air to 

lenum chamber. An overall assembly view of the model 
is shown as figure 2(d). 
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the aeroshell is not jettisoned prior to ret ro 



s again shown to be present for the 4-jet configuration for all Mach number 
7(a).) The 8-jet configuration has lost its aerodynamic 

out 5.0 for Mach 0.40 and at T/Do equal to 3.5 for Mach 0.50, as can 
. The total axial force FA for the 12-jet configuration is nearly 

recovery at higher lower values of T/Do but makes some C 
own in figure 7(c). 

of total braking efficiency F*/(T + DO) as a function of 
The 4-jet nozzle model showed no losses above T/ 

ibit about the same total braking force at Mach 0.30. T 
z 1 at Mach 0.30. Above a T/Do ratio of about 6.0, both the 8- and 

number is considerably less for the 12-retrojet configuration. This con- 
greater recovery in aerodynamic drag in an earlier figure. 

ion might be that the retroforce due to aerodynamic drag (if retro- 
be avoided) which would be developed at the lower velocities 

hase of reentry would probably be a very small  percentage of the tot 

SUMMARY OF RESULTS 

igation of the effects of retrothrust and retrothrust jet configuration on 
terist ics of a blunted 120° cone model has been conducted in the Langley 
ic tunnel. The results can be summarized as follows: 

e ts  produced suction forces over a considerable portion of the 
with attendant loss in aerodynamic drag. 

ration suffered the least losses in drag. 

-jet configuration made some recovery in drag at the higher levels of 

g will probably be a small percentage of the total retrothrust for 

esirable to jettison the nose cone after completion of the 
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(a) Nozzle configurations. 

Figure 2. - Model details. 
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(b) Nozzle details. 

Figure 2. - Continued. 
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” lure 3. - Static-thrust calibration. Flagged symbols denote points 
obtained with descending pressure. 
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Figure 5. - Base-pressure variation. 
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(a) Mach 0.30. 

Figure 6.- Effect of jet exhaust on drag coefficient, 



Figure 6. - Continue 
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(a) 4-jet configuration. 

i p r e  7.- Effect of jet exhaust on total braking force. 
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(b) 8-jet configuration. 

Figure 7. - Continued. 
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